Abstract A 40-year-old man visited our hospital in December 2008 complaining of a painless mass in the left inguinoscrotal area. The surface of the mass, expected to be a tumor, was smooth and mobile. Ultrasonography showed the tumor was separated from the same-side testis, and extended to the spermatic cord. Computed tomography (CT) revealed that the heterogeneous tumor extended to the spermatic cord, and that the left inguinal canal was dilated. We diagnosed him with a left spermatic cord tumor, and left ascensus orchiectomy was performed on February 5th, 2009. With regard to the operative findings, the tumor was located in the inguinal hernia sac and extended to the greater omentum, and was separated from the spermatic cord. Immunohistochemical examination showed positive reactivity for CD99 and vimentin; however, desmin, S100, and bcl-2 were negative. CD34 was positive only in a few tumor cells around the blood vessel. The final diagnosis was solitary fibrous tumor (SFT), although it was not a representative type, originating from the greater omentum, existing in an inguinal hernia sac. This is the first such case to be reported anywhere in the world. So, we describe this rare case.
Introduction
Solitary fibrous tumor (SFT) is a rare tumor of submesothelial origin. Klemperer and Robin first described in 1931 how SFT originated in the pleural cavity. Recently, SFT has been incidentally found in other organs. Histologically, a proliferation of spindle cells of hemangioma-like and fibrous appearance are observed for SFT, and immunohistochemical findings are available for diagnosis. In most cases, SFT is associated with a favorable prognosis; sometimes, however, prognosis is poor, so long-term follow-up should be performed. We encountered a very rare patient with SFT in an inguinal hernia sac, in which the primary organ was the greater omentum.
Case report
In December 2008, a 40-year-old Japanese man visited our hospital because of a swelling in the left scrotum. Upon palpation, the tumor was located between the left testis and the inguinal region on the same-side, and the surface was smooth. The tumor was slightly movable. Ultrasonography showed that the tumor had a nearly uniform internal structure, and was separated from the testis. CT showed that the tumor extended to the spermatic cord (Fig. 1a) , and that the left inguinal canal was dilated, because of protrusion by the greater omentum (Fig. 1b) . Laboratory findings showed that testicular tumor markers (lactate dehydrogenase, human chronic gonadotropin, and a-fetoproteins) were normal. We diagnosed him with a left spermatic cord tumor complicated by left inguinal hernia. We decided to perform a left ascensus orchiectomy and radical operation for inguinal hernia in February 2009.
In the operation, the tumor was found to be in the hernia sac, separate from the left spermatic cord (Fig. 2a) . The tumor extended to the greater omentum (Fig. 2b) , and the primary organ of the tumor seemed to be the greater omentum within the inguinal hernia sac.
Pathology findings revealed a proliferation of spindle cells of hemangioma-like and fibrous appearance. No atypical cells were observed (Fig. 3a) . With regard to immunohistochemical findings, a few tumor cells were positive for CD34 around the blood vessel (Fig. 3b) , positive for CD99 (Fig. 3c) , and negative for Desmin, S100, SMA, and bcl-2 ( Fig. 3d) .
On the basis of these findings, we made a final diagnosis of SFT; however, the tumor had a few CD34-positive cells. The patient recovered uneventfully, and there had been no recurrence at 2 years after the operation.
Discussion
Solitary fibrous tumor is a rare mesenchymal neoplasm. SFTs seldom originate from the omentum, and are usually pleura-based lesions. However, since the 1990s, reports of primary organs other than the pleura have increased. Nevertheless, the pleura tends to be the primary organ, at a ratio of 11 to 5 [1] . Various other primary organs have been reported, including the meninx, orbit, upper airway, salivary gland, thyroid gland, peritoneum, liver, retroperitoneum, pelvic cavity, adrenal gland, and kidney [2] [3] [4] . There seems to be two mechanisms for the tumor, originating from the greater omentum, to exist in the inguinal hernia sac. In one, at the start, the tumor existed in the abdominal cavity. Then, at some point, it extended into the inguinal hernia sac. In the other, the tumor originated from the greater omentum, which existed in the inguinal hernia sac from the beginning.
No differences in clinical progress or pathological findings have been reported between SFT on the pleura and on other organs [1, 4, 5] .
Solitary fibrous tumor originating from the greater omentum is very rare, and only 6 cases have been reported (Table 1 ) [6] . This is the first time SFT from the greater omentum in a hernia sac has been described anywhere in the world. Six cases with greater omentum SFT were reviewed. There were 4 male and 2 female patients aged 24-77 years (mean ± SE 49.0 ± 8.0 years), with tumor sizes from 32 to 230 mm (mean ± SE 118.2 ± 27.0 mm).
Clinical symptoms of SFT not originating in the pleura were hypoglycemia and local symptoms of the tumor [7] . The local symptom in our case was left scrotum swelling, with no hypoglycemia. Briselli et al. [8] have reported that hypoglycemia occurred in approximately 4% in pleural SFT, and there has been no report of the symptom caused by greater omentum SFT. Hypoglycemia is a paraneoplastic syndrome of SFT. The tumor reportedly develops as a result of the production of a high-molecular-weight form of insulin-like growth factor-II (IGF-II). The highmolecular-weight form of IGF-II leads to the symptoms of hypoglycemia by two mechanisms. In one, IGF-II binds to the IGF-I receptor. In consequence, secretion of the growth hormone is suppressed at the pituitary gland, and the serum level of IGF-I is reduced. In the other, IGF-II is able to revitalize insulin receptors of the pancreas, inducing an increase in peripheral glucose and suppression of hepatic gluconeogenesis [9] . A characteristic pathological finding of SFT is an increase in the number of hemangio-pericytoma-like spindle cells with a fibrous appearance. With regard to immunohistochemical findings, CD34, bcl-2, and CD99 have been found to be helpful for diagnosis of SFT [7, 10] . In our case, the tumor cells were negative for bcl-2, positive for CD99, and a few were positive for CD34 around the blood vessel. Therefore, immunohistochemically, our case is not a typical SFT because many CD34-negative cells were present in the tumor.
Solitary fibrous tumor is usually a benign tumor, but 10-15% of all cases have malignant character [10] . The malignancy ratio of SFT originating outside the pleura is reported to be 9-18% [1, 4, 5, 11] . Prognostic factors of SFT are a tumor diameter over 100 mm [5] , characteristic pathological findings, and immunohistochemical findings. Pathological criteria of malignancy are high mitotic activity (more than 4 mitoses per 10 high-power fields), high cellularity, pleomorphism, and necrosis [1, 5, 12] . Immunohistochemically, negative CD34 and positive p53 are reported as characteristic of malignant SFT [11] .
In this case, the tumor diameter was over 100 mm, and it was hard to observe the CD34 immunopositive tumor cells within the parenchyma. Consequently, careful longterm follow-up was mandatory.
Treatment for SFT is resection of the tumor with a sufficient surgical margin [5, 13] . The incidence of recurrence and metastasis of SFT is 0-19% over 1-14 years [2, 14, 15] . Approximately 80% of recurrent cases are malignant SFT, and recurrent benign SFT is rarely reported [2] . Therefore, SFT has malignant potential. Treatment for recurrent cases is usually surgical resection, but a few reports have indicated that radiotherapy, and chemotherapy with ifosfamide and adriamycin may be effective [5, 13] . However, these treatments are not yet established.
More reports of SFT are required before a standard treatment can be established.
